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Proliferation of rat liver cells in preneoplastic nodules after stimulation of liver growth by xenobiotic Inducers. Arch Toxicol Suppl. 2451-455, 1979. Schulte-Hermann, R, Ohde G, Schuppler J, Timmermann-Trosiener I: Enhanced proliferation of putative preneoplastic cells in rat liver following treatment with the tumor promotors phenobarbitol, hexachlorocyclohexane, steroid compounds and nafenopin. Cancer Res. 412556-2562,1981. Schulte-Hermann R, Schuppler J, Ohde G, Timmermann-Trosiener I: Effect of tumor promotors on proliferation of putative preneoplastic cells in rat liver in Carcinogenesis, Vol 7. Hecker E (editor f r o m Sex Steroids DR. VESSELINOVITCH: Recently we carried out similar studies in mice. The animals were exposed for the lifespan either to Norethynodrel or Mestranol. No difference has been observed in the incidence of liver tumors between the untreated and treated animals. According to the protocol, we also had several experimental groups which were pretreated with a very low dose of Diethylnitrosamine at 15 days of age (0.3 and 0.6 micrograms per gram of body weight). In half of the groups, this carcinogenic treatment was followed by protracted administration of synthetic steroids. The effect of this secondary treatment was the enhancement in the multiplicity and the size of the basophilic foci, hyperplastic nodules, and hepatocellular adenomas. In contrast, the steroid treatment had no effect upon the incidence of the hepatocellular carcinomas. However, we are fortunate that in the mouse one can differentiate the sex hormonal environment due to existing sexual dimorphism regarding morphology of the epithelial cells lining the Bowman's capsule. In the male
SCHUPPLER ET AL
. TOXICOLOGIC PATHOLOGY mouse, the lining cells appear highly cuboidal and contain centrally located nuclei. In the females, the same cells are very flat. Gonadectomy performed early in life shifts the morphology of these cells in the open to direction indicating a change in the hormonal environment. Thus in the study under discussion, the kidneys of the animals that were exposed to synthetic steroids, we have seen morphology similar to that observed in the ovariectomized females, namely, an increase in the height of the lining cells. Thus, due to the administration of the synthetic steroids, there has been a shift from predominantly estrogenic environment (flat cells) to a more androgenic environment (taller cells). We speculate that the administered synthetic steroids did not act directly upon the liver but rather switched off the secretion of the gonado-stimulating hormones by the hypothalamic-pituitary region, leading to a decrease in the levels of the endogenous steroids similar to that observed following ovariectomy. Consequently, one does not have to consider either genotoxic or paragenic action of synthetic hormones upon the hepatocytes in order to explain observed phenomon. Thus apparently administration of synthetic hormones modulated the hormonal environment in such a way that it became permissive to the neoplastic expression of the initiated lesions. DR. SCHUPPLER: I agree that the modulation of the hormonal environment is certainly important, but as I said, we were not only talking about sex steroids there. It's a little bit difficult to see how something like nafemopin will modulate the hormonal environment. I don't know. DR. de la IGLESIA: I see that you have been trying to establish whether these compounds have genotoxic properties. I'd like to introduce a piece of work by Dr. Yager where he established the persistence of DNA damage in liver on account of estrogens. I think that was published in Cancer Research not long ago. Also, there was a postulate that the formation of free radicals would eventually lead to DNA damage and eventual abnormal proliferation of tissues. It is now established that this theory really doesn't work. Dr. Reddy reported to the Society of Pathologists sometime ago in New Orleans, that the amount of ceroid present in the liver of animals treated for a long period of time wasn't really enough to accumulate free radicals so that they would produce such damage. He did not obtain tumors or prevent the formation of tumors.
DR. SCHUPPLER: By free radicals, you mean epoxide formation or not? what do you mean by free radicals? I'm a very bad chemist so if you could explain that.
DR. de la IGLESIA: Free radical formation from the hydrogen peroxide generated in catalase-rich systems.
DR. SCHUPPLER: This is one thing which has also been discussed-the epoxide formation in the metabolism of sex steroids, but nobody seems to think that it is significant.
